Transduction of long-term-engrafting human hematopoietic stem cells by retroviral vectors.
Gene therapy using retroviral vectors to transfer functional exogenous genes into hematopoietic stem cells (HSCs) promises to provide a permanent cure for a wide array of both hematopoietic and nonhematopoietic disorders by virtue of the fact that retroviral vectors permanently integrate into the host cell genome and HSCs are able to self-renew and give rise to differentiated progeny throughout the life span of the patient. However, for transduction and genomic integration to occur, the target cells must undergo cell division and express the appropriate retroviral receptor, requirements that have thus far hindered attempts at inserting exogenous genes into human HSCs in vitro. In the present studies, we used the fetal sheep xenograft model of human hematopoiesis to evaluate whether human long-term engrafting HSCs could be transduced in vivo, within a fetal microenvironment. We transplanted adult human bone marrow-derived CD34(+)Lin(-) cells into preimmune fetal sheep recipients and subsequently (19 days later) administered clinical-grade murine retroviral vector supernatants to these fetal hematopoietic chimeras. Our results demonstrate that this approach successfully transduced adult human HSCs within all seven sheep that survived the procedure, and that these transduced HSCs had the ability to serially engraft primary, secondary, and tertiary fetal sheep recipients. Transgene expression persisted throughout the serial transplantation. The successful in vivo transduction of long-term engrafting human HSCs with the existing generation of murine retroviral vectors has significant implications for developing new approaches to pre- and postnatal gene therapy.